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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
forming apparatus capable of eliminating 
troublesomeness such as position shift of a sheet type 
recording medium, recording position shift due to 
diagonally advancing of the sheet and jamming of the 
sheet. 

SOLUTION: When a top of a cut paper 1 18 is placed on 
a position of a resist roller 105, a shift quantity of the 
edge section of the cut paper 1 1 8 is detected by means 
of light emission devices S1-S5 which are sequentially 
arranged in the axis direction of the roller 105 and light 
receiving devices opposite thereto. The timing for image 
recording is adjusted corresponding to the shift quantity 
so that image is recorded on an adequate position. When 
the shift quantity is large, the printing operation is 
stopped, thereby preventing occurrence of paper 
jamming. 
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* NOTICES * 

JPO and NCI P I are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image-formation equipment which is image-formation equipment which feeds to it 
paper and conveys the sheet-like record medium cut into predetermined size, and prints it, and 
characterizes by to have had the edge location detection means detect the location of the edge 
of the conveyance direction in said sheet-like record medium, and the direction which intersect 
perpendicularly, and the amount calculation means of gaps compute the amount of gaps from the 
edge location of criteria of the edge location which detected with this edge location detection 
means. 

[Claim 2] Image formation equipment according to claim 1 characterized by having the timing 
adjustment device which adjusts the sending-out timing of a picture signal according to the 
output of the amount calculation means of gaps. 

[Claim 3] Image-formation [ characterizing by having had an amount calculation means of 
skews / computing the amount of skews based on the edge location of an edge / that the 
conveyance directions in a sheet / that an edge / detect the location of the edge of a 
direction / intersect perpendicularly with a conveyance / in / be image formation / convey / 
feed paper to a record medium and / a record medium and print a predetermined sheet / cut 
into size / -like record medium / equipment , and / a said sheet -like record medium / 
direction / location detection means and this edge location detection means detected / -like 
record medium differ ] equipment 

[Claim 4] Image formation equipment according to claim 3 characterized by having the control 
means which displays warning and/or stops printing actuation when the output of the amount 
calculation means of skews exceeds a predetermined value. 

[Claim 5] Image formation equipment according to claim 1 to 4 characterized by a resist roller 
being near, and having come out, and having arranged the edge location detection means for the 
upstream. 

[Claim 6] Image formation equipment according to claim 3 or 4 characterized by a fixing roller 
being near, and having come out, and having arranged the edge location detection means for the 
upstream. 

[Claim 7] Image formation equipment according to claim 3 or 4 characterized by having arranged 
the edge location detection means on the upstream and the lower stream of a river near the 
resist roller. 

[Claim 8] An edge location detection means is image formation equipment according to claim 1 
to 7 characterized by arranging two or more pairs of a light emitting device and a photo detector 
in the conveyance direction of a sheet-like record medium, and the direction which intersects 
perpendicularly. 

[Claim 9] Image formation equipment according to claim 8 characterized by having two or more 
sets of edge location detection means according to each size of a sheet-like record medium. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries out feed conveyance of the sheet-like record 
medium, and relates to image formation equipments to print, such as a printer and a copyjng 
machine. 
[0002] 

[Description of the Prior Art] The conventional example is explained using drawing 1 2 . (a) of 
drawing 1 2 R> 2 is the sectional view of the conventional laser beam printer, and (b) is the top 
view of a cassette part. In 1, CPU and 8 a video I/F cable and 101 for an external device and 9 A 
laser beam printer, 102 a conveyance guide and 104 for a conveyance roller and 103 A resist 
sensor, 105 a photoconductor drum and 107 for a resist roller and 106 An imprint roller, In 108, a 
fixing roller and 109 a delivery sensor and 111 for a pressurization roller and 1 10 A delivery 
roller, 112 — a paper output tray and 113 — for a feed roller and 1 16, as for paper size 
detection and 1 18, a paper existence sensor and 117 are [ a cassette and 114/ the conveyance 
guide in a cassette, and 1 15 / a cut sheet and 119] regulation plates. 

[0003] In case a cut sheet 1 18 is set to a cassette 113, after opening the regulation plate 119 
right and left (a drawing top is gone up and down) and setting a cut sheet 118, the regulation 
plate 1 1 9 is narrowed so that a cut sheet 1 1 8 may be met. Then, a cassette 1 1 3 is set to the 
lower part of a laser beam printer 101. 

[0004] If the /PRNT signal (it is hereafter described as a /PRNT signal) which is a print initiation 
demand signal from an external device 8 is received, a laser beam printer 101 will drive the feed 
roller 115 and the conveyance roller 102, after making the non-illustrated Maine motor drive. 
Paper is fed to a cut sheet 118 with the feed roller 115, and it reaches the resist sensor 104 via 
the conveyance guide 103 with the conveyance roller 102. The cut sheet 1 18 by which feed 
conveyance was carried out passes the resist sensor 1 04, and stops the drive of the feed roller 
115 and the conveyance roller 102 after predetermined time (time amount from which a cut 
sheet 118 can make a loop formation with a sufficient degree with the resist roller 105 to the 
time amount which broke the distance from the resist sensor 104 to the resist roller 105 at 
conveyance speed a guide peg under time amount). 

[0005] Then, the /VSREQ signal with which a laser beam printer 101 requires a Vertical 
Synchronizing signal from an external device 8 If the /VSYNC signal (it is hereafter described as 
a /VSYNC signal) which are delivery and a Vertical Synchronizing signal from an external device 
8 about (it is hereafter described as a /VSREQ signal) is received Make the resist roller 105 
drive and the record material slack cut sheet 118 conveyed with the resist roller 105 is 
conveyed to the nip location of a photoconductor drum 106 and the imprint roller 107. The laser 
beam from laser equipment (un-illustrating) is made to emit light with the VIDEO signal (un- 
illustrating) from an external device 8. After a laser beam makes it irradiate on a photoconductor 
drum 106 by the scanner motor (un-illustrating) and the reflective mirror (un-illustrating), forms 
a latent image in a photoconductor drum 106 and overt-image-izes this latent image with a 
developer (un-illustrating), this overt image is imprinted to said cut sheet 1 1 8 with the imprint 
roller 107. 
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[0006] Furthermore, the cut sheet 118 was conveyed to the fixing roller 108 and the 
pressurization roller 109, the overt image was established, and paper was delivered to the cut 
sheet 1 18 which recorded the image with the delivery roller 1 1 1 on the paper output tray 112. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned laser beam printer, 
since it was only regulating the location of a cut sheet in a cassette location, when a cut sheet 
invaded into the roller arranged down-stream from the cassette, or when the guide for assisting 
conveyance of a cut sheet was contacted, the conveyance direction of a cut sheet might shift 
and it might differ from the conveyance location of criteria. 

[0008] If there is a problem that where of drawing is drawn on the beginning location which a 
user means, and a different location and this amount of gaps becomes large when the 
conveyance location of a cut sheet shifts from a criteria location in front of an imprint roller, 
drawing will be drawn out of a cut sheet, with the toner ****-ized on the photoconductor drum, 
a toner will adhere to an imprint roller and the inside of the flesh side of a cut sheet or a laser 
beam printer will become dirty from a toner. 

[0009] Moreover, when conveyance of a cut sheet was able to distort in the location of a fixing 
roller, a pressurization roller, etc., the cut sheet carried out the skew and caused [ of a jam, the 
step-out of a motor, etc. ] failure. 

[0010] This invention was made under such circumstances and aims at offering inconvenient 
image formation equipments by a location gap of a sheet-like record medium and the skew which 
are not, such as a record location gap and jam generating. 
[0011] 

[Means for Solving the Problem] In order to attain said purpose, image formation equipment 
consists of this inventions as following (1) - (9). 

[0012] (1) The image-formation equipment which is image-formation equipment which feeds to it 
paper and conveys the sheet-like record medium cut into predetermined size, and prints it, and 
was equipped with an edge location detection means detect the location of the edge of the 
conveyance direction in said sheet-like record medium, and the direction which intersect 
perpendicularly, and an amount calculation means of gaps compute the amount of gaps from the 
edge location of criteria of the edge location which detected with this edge location detection 
means. 

[0013] (2) Image formation equipment of the aforementioned (1) publication equipped with the 
timing adjustment device which adjusts the sending-out timing of a picture signal according to 
the output of the amount calculation means of gaps. 

[0014] (3) predetermined — size — cut — having had — a sheet — ** — a record medium — 
feeding — convey — print — image formation — equipment — it be — said — a sheet — ** — 
a record medium — it can set — conveyance — a direction — intersect perpendicularly — a 
direction — an edge — a location — detect — an edge — a location — detection — a means - 

- this — an edge — a location — detection — a means — having detected — a sheet — ** — 
a record medium — it can set — conveyance — a direction — differ — an edge — an edge — 

a location — base — a skew — an amount — compute — a skew — an amount — calculation - 

- a means — having had — image formation — equipment — . 

[0015] (4) a skew — an amount — calculation — a means — an output — predetermined — a 
value — having exceeded — the time — warning — displaying — making — and/or — printing - 

- actuation — stopping — making — a control means — having had — the above — ( — three - 
-) — a publication — image formation — equipment . 

(5) Image formation equipment given [ aforementioned ] in (1) - (4) which a resist roller is near, 
and came out, and has arranged the edge location detection means for the upstream. 
[0016] (6) Image formation equipment the above (3) which a fixing roller is near, and came out, 
and has arranged the edge location detection means for the upstream, or given in (4). 
[0017] (7) Image formation equipment the above (3) which has arranged the edge location 
detection means on the upstream and the lower stream of a river near the resist roller, or given 
in (4). 

[0018] (8) An edge location detection means is image formation equipment given in either of 
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aforementioned (1) - (7) which arranges two or more pairs of a light emitting device and a photo 
detector in the conveyance direction of a sheet-like record medium, and the direction which 
intersects perpendicularly. 

[0019] (9) Image formation equipment of the aforementioned (8) publication equipped with two or 
more sets of edge location detection means according to each size of a sheet-like record 
medium. 
[0020] 

[Embodiment of the Invention] The example of a "laser beam printer" explains the gestalt of 
operation of this invention in detail below. In addition, this invention can be carried out with the 
dispersed gestalt connected with the network besides the gestalt of a stand-alone. 
[0021] (Example 1) Drawing 1 is the block diagram showing the configuration of the control 
system of the "laser beam printer" which is an example 1. For CPU and 2, as for a luminescence 
means and 4, in drawing 1 , a luminescence control means and 3 are [ 1 / a light-receiving 
control means, the video I/F cable to which in a light-receiving means and 6 a status sending- 
out means and 8 connect external devices, such as a controller, to, and, as for 9, the amount 
calculation means of gaps and 7 connect / 5 / an external device 8 and a laser beam printer 
101, and 10 ] the control means for edge location detection. In addition, the luminescence -means 
3 and the light-receiving means 5 constitute the edge location detection means. 
[0022] Drawing 2 is the sectional view showing the configuration of this example, and arranges 
the luminescence means 3 and the light-receiving means 5 to drawing 12 explaining the above- 
mentioned conventional example for the upstream of the resist sensor 104 on the conveyance 
way A of a cut sheet 1 1 8. 

[0023] Drawing 3 is drawing for explaining the important section configuration of this example. In 
drawing 3 , the condition that feed conveyance was carried out and the cut sheet 118 has 
stopped in resist roller 105 location is shown. S1 to S5 consists of light emitting devices, such as 
LED, is installed to the conveyance direction of a cut sheet 118, and forms the luminescence 
means 3. Moreover, the light-receiving means 5 is put side by side with the configuration which 
sandwiches a cut sheet 118 with the luminescence means 3. Five consists of photo detectors, 
such as a photodiode of a light-receiving meansRI by which it does not illustrate to R5, and the 
photo detector R5 corresponds to a light emitting device S5 a photo detector R1 and henceforth 
to a light emitting device S1. 

[0024] In this example, using the combination of a light emitting device and a photo detector five, 
each can receive the light from a light emitting device in photo detectors R1 and R2, when feed 
conveyance of the cut sheet 1 18 is carried out to a resist roller location with the detection 
range of 2mm width of face at normal, and in R5, the light from a light emitting device is shaded 
by the cut sheet 118 from a photo detector R3. 

[0025] Drawing 4 is a flow chart explaining actuation of this example. Actuation of this example 
is explained using drawing 1 - drawing 4 . In addition, processing of a flow chart is performed by 
CPU1. A laser beam printer 101 will drive the non-illustrated Maine motor at step 202, if 
the /PRNT signal from an external device 8 is received at step 201, if a motor ready is detected 
at step 203, will drive the feed roller 115 and the conveyance roller 102 at step 204, and will 
carry out feed conveyance of the cut sheet 1 1 8. A fixing heater (it arranges inside a fixing roller 
108) is turned on with the drive of a non-illustrated scanner motor at step 205. 
[0026] It is confirmed that the cut sheet 1 18 by which feed conveyance was carried out at step 
206 reaches the resist sensor 104. After a cut sheet 118 reaches the resist sensor 104 at step 
207, it is after predetermined time A (to the time amount broken at conveyance speed, 
predetermined time A the distance from resist sensor 104 location to resist roller 105 location). 
A cut sheet 1 18 stops the drive of the feed roller 115 and the conveyance roller 102 to the time 
amount which added the time amount which can make a loop formation with a sufficient forge 
fire with the resist roller 105. [0027] 1 is set to Counter n at step 208. The luminescence control 
means 2 controls either from a light emitting device S1 to S5, and makes it emit light at step 209 
(since current and n are 1, they make S1 emit light and they carry out sequential luminescence 
henceforth), and the light-receiving condition that the light-receiving control means 4 controls 
either from a photo detector R1 to R5 by step 210 (they receive light in R1 since current and n 
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are 1, and they are sequential light-receiving henceforth) is checked. When R1 is receiving light, 
in order to shift to step 21 1 and to choose the combination of the following light emitting device 
and a photo detector, n is carried out plus 1. At step 212, when n is five or less, it shifts to step 
209. 

[0028] When Rn is not able to receive light at step 210, or when n exceeds 5 at step 212, it 
shifts to step 213. 

[0029] It shifts at step 213 and an amount is computed. It is the formula of the amount of gaps 
at the time of the amount calculation of gaps being performed by the amount calculation means 
6 of gaps in CPU1, and considering 5 sets of criteria locations as the above-mentioned like this 
example using a light emitting device and a photo detector. (5-n-2) *2mm It becomes. For 
example, since n is 2 when light is not able to be received by the photo detector R2, the amount 
of gaps is set to 2mm. 

[0030] It sets to the status which shows said amount of gaps to drawing 5 (b). The set approach 
shifts from 3rd bit to 7th bit, and a sign (plus is 0 and minus is 1) and 1st bit set 0 to 2nd bit for 
amount data. For example, in the case of the +2mm amount of gaps, 0 and the amount data of 
gaps are set to 00010 (B), a sign bit adds an odd parity bit, and it is set to 00000100 (B). On the 
contrary, in the case of the -4mm amount of gaps, 1 and the amount data of gaps are set-to 
000100 (B), a sign bit adds an odd parity bit, and it is set to 01001001 (B). 
[0031] A /VSREQ signal is transmitted to an external device 8 at step 214. If it shifts and an 
amount information command is published, a laser beam printer will return the status which was 
shown in drawing 5 (a) from the external device 8 at step 215 and which was set previously. The 
transceiver approach of a command/status uses 8-bit serial communication. About this 
approach, since it is a known technique, explanation is omitted. 

[0032] If a /VSYNC signal is received at step 216, will shift to step 217, the resist roller 105 will 
be made to drive, and conveyance of a cut sheet 118 will be resumed. Then, print actuation is 
performed at step 218. Since it is the same as that of the above-mentioned conventional 
example, explanation of this print actuation is omitted. 

[0033] An external device 8 transmits a VIDEO signal in print actuation of step 218 on the basis 
of a beam DITEEKUTO signal (it is hereafter described as BD signal). The amount information 
command of gaps like the point is converted into time amount from the amount of gaps of the 
status published and obtained (distance), to the time amount which sends out VIDEO from BD 
signal, or it adds the time amount for the amount of gaps, it lengthens and a VIDEO (adjustment 
of timing) signal is sent out. In addition, in the case of a copying machine, a manuscript read 
station shifts and timing for an amount is adjusted. Thereby, an image is recordable on the 
proper location of a cut sheet 118. Moreover, when the amount of gaps is large, print actuation 
can be suspended and generating of a jam etc. can be prevented. 

[0034] Although this example explained 5 sets using the combination of the light emitting device 
whose detection range is 2mm, and a photo detector, wide range detection is further attained 
with high degree of accuracy by arranging or making the number of combination increase 
[ **** / using a light emitting device and a photo detector with the highly precise detection 
range ] so that the combination of a light emitting device and a photo detector may be shifted 
little by little and may be piled up. 

[0035] Moreover, if two or more sets of combination of a light emitting device and a photo 
detector is arranged according to each paper size, correspondence in all paper sizes will be 
attained. 

[0036] Furthermore, although the luminescence means 3 and the light-receiving means 5 were 
installed in the body of a laser beam printer in this example, even if it installs in the conveyance 
on the street of the cut sheets 1 1 8 of option circles, such as both sides, it cannot be 
overemphasized that same processing can be performed. 

[0037] (Example 2) In an example 1 , although the amount of gaps with a criteria location was 
detected, this example 2 detects the amount of skews of a cut sheet 1 18. Since the 
configuration of the hardware of this example is the same as that of an example 1, it uses and 
explains drawin g 1 - drawing 3 . 

[0038] The situation when conveying and carrying out predetermined time progress in the 
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conveyance direction where the resist roller 105 drove the situation when a cut sheet 1 18 
arrives at resist roller 105 location after that, and the cut sheet 118 showed it by the drawing 
Nakaya mark by drawing 3 is explained taking the case of drawing 6 . In drawing 3 , the left end 
of a cut sheet 118 is located in light emitting device S3 location, and the left end of a cut sheet 
1 18 is located in drawing 6 in light emitting device S5 location. The configuration and precision of 
a light-emitting part 3 and a light sensing portion 5 presuppose that it is the same as that of an 
example 1 . 

[0039] Drawing 7 is a flow chart which shows actuation of this example, and is operating in 
parallel with actuation of the flow chart of drawing 4 explained in the above-mentioned example 
1. 

[0040] When the drive condition of the resist roller 105 is checked at step 301 and the resist 
roller 105 drives, it waits for progress of predetermined time B at step 302. For example, a cut 
sheet 118 makes predetermined time B here the time amount (it has been 5 seconds, when it is 
the time amount which broke 100 at the conveyance speed of a resist roller, for example, the 
conveyance speed of a resist roller is 20 mm/sec) which moves 100mm t and makes it 5 seconds. 

[0041] 1 is set to a counter n1 at step 303. A counter n1 prepares independently the counter n 
explained in the above-mentioned example 1. Since step 304 to the step 307 is the same as that 
of an example 1 except having used n1 for the counter, explanation is omitted. 
[0042] The amount of skews is computed at step 308. n1 calculated from the counter n (example 
1 reference) already called for this time is subtracted, and the value which spent 2mm on this 
becomes the amount of skews. 

[0043] The detail of the amount information command of skews and the status is shown in 
drawing 8 . Since the set approach to the status of the amount of skews is the same as the set 
approach of the amount of gaps explained in the example 1, explanation is omitted. 
[0044] When it is over criteria with the received amount of skews, if an external device 8 is 
required for a user in displaying this purport, it can stop print actuation of a laser beam printer 
101. Thereby, a record location gap, jam generating, etc. can be prevented. Moreover, a sign bit 
will become unnecessary if only the amount which carried out the skew is reported. 
[0045] Furthermore, by arranging the luminescence means 3 and the light-receiving means 5 on 
the lower stream of a river of the resist sensor 104, and detecting the back end of a cut sheet 
1 18 by the resist sensor 104, it becomes possible to use the time amount which conveyance for 
a longitudinal direction of a cut sheet 118 takes instead of the above-mentioned predetermined 
time B, and the precision of detection of the amount of skews goes up. 

[0046] (Example 3) In the above-mentioned examples 1 and 2, although the amount of gaps with 
the criteria location of a cut sheet 1 18 or the amount of skews at the time of conveyance was 
detected in the upstream of the resist roller 105, this example 3 is an example which detects the 
amount of skews of the cut sheet 1 18 in the upstream of a fixing roller 108. 
[0047] Drawing 9 is the sectional view showing the configuration of the image recording 
equipment of this example. In an example 1 , although the luminescence means 3 and the light- 
receiving means 5 were arranged for the upstream of the resist roller 105, in this example, it 
arranges for the upstream of a fixing roller 108. The hardware configuration of this example is 
the same as that of an example 1, and explanation is omitted. 

[0048] Drawing 1 0 is a flow chart which shows actuation of this example, and is operating in 
parallel with feed conveyance of the laser beam printer explained in the above-mentioned 
conventional example, and print actuation. 

[0049] When the drive condition of the resist roller 105 is checked at step 401 and the resist 
roller 105 drives, it waits for progress of predetermined time C at step 402. For example, let 
predetermined time C be time amount (time amount which broke the distance from resist roller 
105 location to a fixing roller 108 at conveyance speed) until the tip of a cut sheet 118 reaches 
a fixing roller 108 from resist roller 105 location. 1 is set to a counter n2 at step 403. Since step 
404 to the step 407 is the same as that of an example 1 except having used n2 for the counter, 
explanation is omitted. 

[0050] It waits for progress of predetermined time D at step 408. For example, a cut sheet 118 
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makes predetermined time D the time amount (it is the time amount which was less than 100mm 
at conveyance speed) which moves 100mm. 1 is set to a counter n3 at step 409. Since step 410 
to the step 413 is the same as that of an example 1 except having used n3 for the counter, 
explanation is omitted. 

[0051] The amount of front [ fixing ] skews is computed at step 414. n3 calculated from the 
counter n2 already called for this time is subtracted, and the value which spent 2mm on this 
becomes the amount of front [ fixing ] skews. 

[0052] The detail of the amount information command of front [ fixing ] skews and the status is 
shown in drawing 1 1 . Since the set approach to the status of the amount of front [ fixing ] 
skews is the same as the set approach of the amount of gaps explained in the example 1 ( 
explanation is omitted. 

[0053] Although the luminescence means 3 and the light-receiving means 5 have been arranged 
in the style of [ of a fixing roller ] right above in this example, same processing can be performed 
no matter it may arrange jn what location in a laser beam printer (for example, upstream of 
delivery roller 1 1 1 grade). 

[0054] Moreover, in the example explained until now, although the amount of skews was reported 
to the external device 8, when criteria with the amount of skews are exceeded, CPU1 provided in 
a laser beam printer may stop print actuation. 
[0055] 

[Effect of the Invention] As explained above, according to this invention, a gap of an image 
recording location, jam generating, etc. can be prevented. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the configuration of the control system of an example 1 
[Drawing 2] Drawing showing the configuration of an example 1 
[Drawing 3] The explanatory view of the important section of an example 1 
[Drawing 4] The flow chart which shows actuation of an example 1 

[Drawing 5] Drawing showing the command between CPU and an external device, and the status 
[Drawing 6] The explanatory view of the important section of an example 2 
[Drawing 7] The flow chart which shows actuation of an example 2 

[Drawing 8] Drawing showing the command between CPU and an external device, and the status 

[Drawing 9] Drawing showing the configuration of an example 3 

[Drawing 10] The flow chart which shows actuation of an example 3 

[Drawing 11] Drawing showing the command between CPU and an external device, and the 

status 

[Drawing 12] Drawing showing the configuration of the conventional example 
[Description of Notations] 
1 CPU 

3 Luminescence Means 
5 Light-receiving Means 
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